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is a functional differential equation. A function x is said to be a solution of (1) if there are <rER, A>0 such that xECi[a-r, a+A), E), it, x()Gß, rG(<r, o-+A) and x satisfies (1) on (<r, a+A). Notice this definition implies that D{t, x<) and not x(t) is continuously differentiable on (a, cr-\-A). For a given aER, <I>EC, (<x, <p)£fi, we say x(<r, <j>) is a solution of (1) with initial value (a, </>) if there is an A>0 such thatx(tr, <p) is a solution of (1) on [a -r, a-\-A) andx,(a,<p) =<j>.
Our objective is to study the relationship between the uniform asymptotic stability of the linear neutral differential equation
and the perturbed equation Throughout the paper, we assume that D -G, F satisfy enough smoothness conditions to ensure that a solution of (3) exists through each point (<r, <p) E [0, °° ) X C, is unique, depends continuously upon (er, (p) and can be continued to the right as long as the trajectory remains in a bounded set in [O, <»)XC. Sufficient conditions for these properties to be true are contained in [2] .
Basic to this investigation is the variation of constants formula given in [l] . If the solution Xi(<r, <p) of the linear system is designated by T(t, <r)<p, then there is an «X« matrix function B(t, s) defined for 0^s^t-\-r, IE[0, °°), continuous in í from the right, of bounded variation in s, B(t, s) =0, t^s^t+r, such that the solution x(er, <p) of (3) is given by xt(cr, <b) = T(t, o)<i> (4) [April Furthermore, by [l] , if the solution x=0 of (1) In the following we will also assume that (6) G = Gx + G2, F = F, + Fi, where \Fxit,<t>)\ ^KOUI, We can now prove the following Theorem. Suppose Fx, Gx satisfy (7) aw<2 F2, G2 satisfy (8). If system (2) is uniformly asymptotically stable, then there is a fo, 0<f0< 1, swcä that for any p>0, 0<f<f0, ¿Äere are constants v0>0, M0>0, s0>0, ÍWcA ¿Äoi if Let so =<r+/8 and suppose (9) is satisfied.
From the hypotheses on F2, G2, for the above e>0, there is a o2(e)>0 such that \F2(t,<i>)\ â«|+|, |G*(<,*)| S«|«|, for |<p| <52(e). Choose 5>0such that M2(ß, f)5 < min (8i(ß), ä2(e)).
For any p> 0, choose Po so that fjf»(ft f>o = (ea* -i)/(2ea" -1) and suppose (10) is satisfied for this v0. 
If k=k(t-a) is the integer such that kp^t-a<(k-\-\)p then
Let us write the variation of constants formula for the solution x =x(<r, <¿>) of (3) in the form for all i^<r for which \xt\ ^52(e). Consequently, for |xf| ^ö2(e),
for \<j>\ <S since AT=1. The continuation theorem implies that x(t) is defined for t^tr -r, (15) is satisfied for t^a and the solution x=0 of (3) is uniformly stable.
For 5=so = <r+/3 in (14) and t^a-\-2ß, it follows from (14) and the estimates (15) and (13) For any ô*0, ( 1 + f ) /2 < ô0 < 1, choose r ^ 2/3 so large that Afe-"r(l + x*(0) + e) + (1 + f)/2 < 5".
For / ^ <r + T, it follows that | xt | = Ôo | <t> | -Since T is independent of <r and <b, this clearly implies exponential asymptotic stability and proves the theorem.
In [l] , asymptotic stability theorems of the above type were proved for systems which contained either terms of the form Fi, Gi or Fs, Gi but not both simultaneously.
In addition to combining these results into one, the more significant part of the above theorem is the fact that uniform asymptotic stability is proved under the weak hypothesis (9). In [l ] , it was assumed that 7r(f)->0 as t-><».
